Objectives: The aim of the study was to assess physical activity (PA) level in a representative sample of Polish adults. Materials and Methods: A cross-sectional analysis was performed among 2413 randomly selected individuals (51.5% women) aged 18-79 years, who participated in the Nationwide Study of Occurrence of Risk Factors of Cardiovascular Diseases NATPOL 2011 (March-July 2011). The study procedures consisted of a questionnaire as well as of anthropometric, blood pressure and biochemical measurements. Leisure-time, occupational and commuting PA were assessed by the use of a questionnaire interview. Results: About 48.2% of adults do exercise for at least 30 minutes on most days of a week. About 11% of the respondents declare a sedentary lifestyle. About 26.5% of working population report hard physical work, while sedentary work is reported by 47.6% of the employed participants. Active commuting is declared by 27.3% of working/studying population. About 47.2%, 36.6%, and 15.3% spend < 15, 15-30, and > 30 min per day, respectively, on this kind of PA. Conclusions: PA level of more than half of Polish adults is still not satisfactory. Promotion of an active lifestyle should concern mainly leisure-time and commuting PA with paying special attention to substantial differences in various socio-demographic groups.
monitoring trends across various population groups seem necessary in planning effective public health strategies. The aim of the present study was to assess the level of current physical activity among Polish adults participating in a nation-wide representative sample of the NAT-POL 2011 study. A special attention was paid to the socio-demographic determinants of PA level. The analysis was performed with regard to leisure-time physical activity (LTPA) as well as occupational and commuting PA. Findings of this study may substantially contribute to development of new national strategies in non-communicable diseases control and prevention in Poland.
MATERIAL AND METHODS
The Nationwide Study of Occurrence of Risk Factors of Cardiovascular Diseases NATPOL 2011 included a representative sample of 2413 (including 51.3% of women) randomly selected Polish adults, aged 18-79 years. The sampling scheme had the following stratifications: firstly, 60 strata within the whole country were selected according to the type of area in each county using GUS TERYT database (types of areas: rural, small urban i.e < 50 000 inhabitants, large urban areas, i.e. 50 000-200 000 inhabitants, and capital cities area, i.e. > 200 000 inhabitants); secondly, samples of men and women aged 18-79 years were selected in each area based on the sex and age distribution within each strata and finally, the chosen sample was weighted so that its demographic distribution was proportional to that of the whole adult population of Poland. The study was conducted by 240 specially trained nurses in 523 selected places located all over the country between March and July 2011. The initiative was prepared and realized by the Department of Hypertension and Diabetology of the Medical University of Gdańsk which cooperated with the Medical University of Warsaw and the Institute of Cardiology in Warsaw [15] . As the NATPOL sample was
INTRODUCTION
Data on substantial health benefits of an active lifestyle are thorough and robust. Since classic papers of Jerry Morris and colleagues indicating association between occupational physical activity (PA) and risk of coronary heart disease, numerous subsequent epidemiological studies have confirmed that regular exercise may prevent from chronic non-communicable diseases, improve well-being and considerably contribute to an increase in life expectancy [1] [2] [3] [4] [5] [6] . More importantly, there is an increasing body of evidence that not only leisure-time, but also commuting activity connected with travelling to work or school may substantially modify the risk of cardiovascular and metabolic disorders [7] [8] [9] . According to the latest analysis based on model IMPACT published by Bandosz et al. (2012) over a half of the fall in the mortality due to coronary heart disease in Poland between 1991 and 2005 could be attributed to reductions of major risk factors [10] . An increase in leisure-time PA contributed to about 10% decrease in coronary death rate. The obtained results have clear implications for elaborating more effective strategies in health-related behaviours, including promotion of an active lifestyle. However, in spite of well documented favourable effects of PA, a significant proportion of European societies does not meet criteria for sufficient PA [11] [12] [13] [14] . Apart from European region, long-term observation of lifestyle trends among the USA population revealed that the prevalence of regular PA decreased from 53% to 43% [15] . PA level in Poland has been monitored since late 90s. The most recent national cross-sectional study including comprehensive assessment of PA level was performed during the National Polish Multi-Center Health Survey (WOBASZ) in the years 2003-2005 [14] . Like other societies of Central and Eastern Europe, Poland is experiencing dynamic social, economic and epidemiological transition resulting in rapid and profound changes in individuals' lifestyles. Regular assessment of PA and IJOMEH 2013;26(6) 848 doing gymnastics, gardening etc.) for at least 30 minutes?" (with 2 possible answers: "Yes" or "No") and "How often are you physically active (for at least 30 minutes)?" (with 6 answers possible, i.e. "every day", "almost every day", "every second or third day", "once a week", "twice or three times a month", "once a month or less"). In order to assess occupational PA the respondents were asked the following question: "What kind of work do you perform?" (with 3 answers possible: "strenuous and manual work i.e. you spend 50% of time doing hard work"; "sitting work, i.e. you spend more than 50% of time sitting or standing" or "different from the two mentioned above"). Due to concerns that appeared during realization of the previous national projects, questions regarding commuting habits in the NATPOL 2011 study were more detailed. In order to assess commuting PA the respondents were asked the following questions: "How do you get from home to work (school, university) and back?" selected randomly from the entire GUS TERYT database, the participants of the study comprised both healthy persons as well as patients representing various health disorders and diseases. Socio-demographic characteristics of the NATPOL 2011 population are presented in Table 1 . The study procedure consisted of a survey questionnaire, anthropometric, biochemical and blood pressure measurements. The part of the questionnaire concerning socio-demographic and PA questions was comparable to that used in the previous population-based studies in Poland, like the Countrywide Integrated Non-communicable Diseases Intervention Program or WOBASZ Project [14, 16] . In the survey questionnaire they analyzed 3 kinds of physical activity: LTPA, i.e. done in spare time; occupational PA, i.e. connected with doing professional work; commuting PA, i.e. travelling from home to work/school/university. In order to assess LTPA the respondents were asked the following questions: "Do you get involved in any continuous physical activity (jogging, cycling, swimming, employed multivariate logistic regression analyses to explore factors that were associated with low LTPA (i.e. doing exercise twice a month or less). All p-values were two sided and a p-value < 0.05 was considered statistically significant.
RESULTS
Distribution of leisure-time physical activity in the study population shows that almost half of the respondents (48.2%) declare performing physical exercise for at least 30 minutes on most days of a week. Physical inactivity (i.e. doing exercises once a month or less) was found among 4.8% persons while 6.2% do exercise very seldom (i.e. 2-3 times a month). No significant differences were found between men and women regarding the time spent on LTPA ( Table 2) . Of 1655 occupationally active persons, approximately 47.6% of them reported sitting work with significantly higher prevalence among women than men (56.7% vs. 39.5%, p < 0.001) ( Figure 1 ). Hard physical work was declared by about 19.2% of women and 32.9% of men (p < 0.001).
The analysis of commuting PA confirmed that 18.1% of all the participants (27.3% of the occupationally active population), significantly more often women than men (p < 0.05), walk or cycle while travelling to work/school ( Figure 2 ). Figure 3 shows the distribution of time spent on active (with 4 answers possible: "I use a car or a motorbike", "I use public transport", "I walk or ride a bike" or "I work or study at home"). Those who ticked active commuting were asked about time spent daily on walking/biking to or from work/school (with 4 answers possible: "less than 15 minutes", "between 15 and 30 minutes", "between 31 and 60 minutes", "more than 1 hour"). Additional question which was not included in WOBASZ questionnaire was addressed to those who do not walk or bike to/from work. These respondents were asked: "If you get from home to work (school, university) by car, motorbike or public transport do you also cover a short distance on foot, e.g. from a car park or a bus stop?" (with 2 answers possible: "Yes, I usually walk for at least 10 minutes" or "I usually walk for less than 10 minutes"). Table 3 show the relationship between the socio-demographic and work-related factors and low LTPA level. Whereas in crude analyses several significant correlations were noted, after adjustment for possible confounders borderline differences remained only in the context of age and occupational PA. Likelihood of low LTPA was lower among men aged < 40 years as compared to men aged ≥ 60 years and higher among women declaring hard physical work as compared to those declaring sitting work.
STATISTICAL ANALYSIS
*** p < 0.001. port rather low PA level (i.e. doing exercise once a week or less frequently), the percentage of physically active is generally higher than the one observed a few decades ago [16] .
Public health recommendations suggest that at least 30-45 min of exercise of moderate-intensity 5 days weekly or 20 min of vigorous-intensity exercises 3 days weekly may provide substantial health benefits [17] . As intensity of exercises was not assessed during our study, it was not possible to calculate (2011) performed among 1653 respondents, who were randomly selected from across 8 Czech towns, revealed that about 51% of the participants were sufficiently active (including 27% of highly active individuals) [22] . A sedentary lifestyle was found among 4%, while approximately 16% of the participants were little active. More importantly, meeting the PA health guidelines was assessed objectively by using pedometers. Accumulating 10 000 steps per day was a criterion for a satisfactory PA level [22] . Another survey, published by Nédó and Paulik (2012) , shows that self-reported physical inactivity (defined as exercise less than several times per week) was prevalent among 32.0% of Hungarians and 73.2% of Romanians [23] . Using the above definition, physical inactivity in our study population could be similar to that observed in Hungary (29.9% of women and 26.7% of men). The results obtained in the NATPOL 2011 study show that PA level is associated with some socio-demographic and work-related factors. The women declared lower occupational and higher commuting activity in comparison with the men, which is in line with several previous reports [13, 14, 16] . Contrary to the results obtained in other studies conducted in Poland, we have not noted
Comparative studies conducted at the end of the 90s of the 20th century confirmed that Poland was among the least physically active societies in Europe. According to the results of the CINDI WHO Programme entitled "Bridging the East -West Health Gap", almost 70% of the respondents living in big agglomerations declared a sedentary lifestyle. High PA level was declared only by 6.4% of Polish participants in the project while, for example, in Finland more than 30% of the respondents were involved in regular exercise most days per week [16] . Further observations performed during the NATPOL PLUS study showed that about 41% of women and more than 50% of men get involved in some physical activity in their leisure time. However, neither frequency nor duration of workout sessions were analyzed in this study, so direct comparisons with the present findings cannot be made [14] . [18] . At that time the study group consisted of a randomly selected representative sample of 14 769 Polish adults aged 20-74 years. The analysis of LTPA revealed that 39.5% of the respondents declared doing exercise for at least 30 minutes most days of a week and similar percentage was inactive (exercising once a month or less frequently). In the present study not only was the proportion of the most active individuals higher (48.2%), but also the prevalence of physically inactive was markedly lower (4.8%). The second edition of the WOBASZ project, which is currently being conducted, will reveal if this favourable trend in PA level in Poland is being continued. In Europe, a sedentary lifestyle was more prevalent in Eastern and Southern parts of Europe, while a relatively low proportion of inactive persons was found among Northern societies (especially Scandinavian) [12] . Poland participated in several international comparative studies which provided inconsistent results. Findings of the European Health Interview Survey (EHIS, 2009) showed that every fourth Pole aged 15 or older does physical exercises every Moreover, PA was self-reported which could result in over-reporting of the amount of physical activity. The approach to PA assessment was mostly qualitative without information regarding intensity of exercise, time spent sitting, and kinds of activity at work. As a consequence, we were not able to assess the prevalence of "satisfactory" PA level according to the current guidelines. We are also aware of the fact that objective methods of PA assessment (accelerometers, pedometers, heart rate monitoring) are more precise than subjective measurements using questionnaires. However, due to the relative feasibility and cost constraints, PA assessment in large epidemiological studies in the countries with a middle-income level is usually based on questionnaires [26] . The strengths of our study include its national, randomized, and population-based design. Inclusion of both genders across a wide range of socio-demographic characteristics is also among important advantages of our study. As compared to the previous epidemiological studies in Poland, including new questions connected with commuting activity in this study can be perceived as a certain improvement in PA assessment. Asking about time spent walking to public transport (buses, trains, trams) may substantially diminish the prevalence of non-active commuters. Besser and Dannenberg observed that Americans who use transit spend on average 19 min daily walking to public transport and 29% of them achieve the recommended level of PA solely by this kind of activity [27] . According to the latest calculations, PA has a vast potential to improve health. If a sedentary lifestyle was decreased by 10% or 25%, more than 533 000 and more than 1.3 million deaths, respectively, could be averted every year worldwide [2] . Although experts recommend performing at least 30 min sessions of exercise, even a short workout session, between 10 and 20 min, can be beneficial for health and can make achieving the guidelines possible [17, 28, 29] . Another crucial point is that while individuals substantial differences between genders in distribution of LTPA frequency. The prevalence of women with low LTPA was found markedly lower in comparison with the national analyses performed over the years 2003-2005 [13, 14] . Probably the results of the next edition of the WOBASZ Study (which has already started) will show if this is a stable trend. Age appeared to be a potential factor influencing the likelihood of low LTPA, mainly in men. Polish seniors should become a priority group for public health messages as a sedentary lifestyle increases the risk of disability and progressive reduction in cardiopulmonary capacity and muscular strength [24] . As expected, hard physical work was related to a higher probability of low LTPA in women. In the previous studies conducted in Poland, high occupational activity was the main reason for sedentary behaviours during the leisure time [13] . However, in this analysis work-related PA have not appeared an important factor influencing LTPA among men. Quite surprisingly, no significant correlations were found between educational level and LTPA. Although in crude analysis secondary and university education was strongly associated with a lower prevalence of a sedentary lifestyle, the multivariate model showed a trend for decreasing probability of low LTPA among higher educated individuals, but without statistical significance. This finding is in contrast to the previous studies which revealed a strong negative correlation between educational level and the prevalence of physical inactivity [12, 13, 16] . Increasing awareness of the significance of PA also among the least educated groups due to a more pronounced promotion of an active lifestyle in various socio-demographic groups in the last decade may constitute a probable explanation of these results [25] .
Several limitations of the study should be acknowledged. The cross-sectional design of the study precludes the assumption of causality between the analyzed variables.
should be motivated to adopt PA, public health priority should be to ensure safe and supportive environments. Creation of friendly environments can be associated with enhancing people's active lifestyle and meeting the PA health criteria [22, 30] . In summary, PA level of Polish adults seems to have improved, especially in terms of LTPA as compared with the results of the previous national reports. However, there is still an important percentage of those who are not involved in any kind of regular activity or do it very seldom. Regarding commuting activity as a potential contributor to overall PA, promoting this kind of PA seems particularly enhancing in the context of achieving health guidelines. Further studies concerning monitoring PA level and its determinants in Poland are crucial in order to elaborate more effective public health strategies.
